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measured and the total quantity of radiation was known, with-
out being able to determine what part of the radiation was
effective in the given system.
(6)    Reactions  characterized  by   (5)   with  the  additional
knowledge of the effective radiation.
(7)    Reactions characterized by (6) with complete informa-
tion as to the kinetics of the reaction from the physical-chemical
standpoint.
20.    Qualitative Observations.
The observation of some of the remarkable chemical effects
of the rays of radium followed very closely upon its discovery.
P. and Mme. Curie1 in 1899 reported the coloration of glass
and of porcelain, as well as the formation of ozone from oxygen
(observed by Demarcay). F. Giesel2 found that coloration of
the alkaline halides was produced similar to that by cathode
rays, and that water is decomposed into its elements. Becquerel3
showed that the (3 and y rays produce many of the reactions
that can be brought about by the action of light, such as the
change of white to red phosphorus, and the decomposition of
hyclriodic acid solution and of mercuric chloride. Jorissen and
Woudstra 4 showed that the coagulation of some colloidal solu-
tions is caused by the penetrating radium rays. Jorissen and
Ringer 5 demonstrated the combination of hydrogen and chlorine
gases at ordinary temperature under the influence of the pene-
trating rays.
21.    Coloration and Decomposition of Radium Salts.
Radium salts mixed with barium salts in various proportions
undergo spontaneous alterations which are first marked by a
change of color from the original pure white to a brownish tint
which increases in depth with a rapidity dependent upon the
quantity of radium present. This progressive change in color
is exhibited very strikingly by Ba(Ra)Br2; if successive frac-
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